Measurements and calculations of the scattering-characteristics of stratified lossy dielectric blocks completely filling a waveguide cross section are presented. The method is used for contactless conductivity measurements of MBE -grown II -VI semiconductor layers.
EXPERIMENTAL SETUP
In order to overcome the difficulty of attaching ohmic contacts to wide -gap II -VI-compounds, a characterization method for the conductivity has been developped using the scattering of microwaves at the discontinuity empty waveguide /partially filled waveguidel. The microwave bridge uses standard X -band rectangular waveguide technique with facilities for continuous temperature variation between room temperature and 4.2 K and a magnetic field of 0.5 T for magnetoconductivity measurements. This method is the most appropriate one among a large variety of microwave methods due to the large range of conductivities from 1 (S/cm)-1 to about 2000 (S/cm)-1 which has to be covered. For these measurements the height of the semiconductor sample had to be chosen close to the height of the waveguide and special care to ensure a good electric contact to the waveguide wall had to be taken. These precautions allowed a two -dimensional analysis of the scattering characteristics'. Nevertheless the sample preparation is inconvenient and time consuming. Often it is difficult to prepare the sample in the desired height with acceptable precision.
IMPROVEMENT OF SAMPLE MOUNTING STRUCTURE
In order to reach the situation of a simple and sufficiently short routine measurement with acceptable accuracy we propose in this paper a new sample mounting structure which is shown in the inset of Fig.1 . The sample height differs from the waveguide dimension and two thin foils of hostafan are introduced between the sample and the waveguide wall for a better microwave contacting. Simultaneously the sample position is fixed exactly by filling the waveguide on both sides of the sample with blocks of polyurethane foam. The new mounting structure makes the measurement quicker and more reliable but this improvement has to be paid for with an extended and more elaborate mathematical analysis of the experimental data3 compared to the simple situation of the partially filled waveguide with electric contacts mentioned before. Thus we are dealing here with a complicated three dimensional scattering problem where especially the imaginary part of the complex dielectric constant of the layer covers a large range and where no perturbation theory 
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In order to reach the situation of a simple and sufficiently short routine measurement with accep table accuracy we propose in this paper a new sample mounting structure which is shown in the inset of Fig.l . The sample height differs from the waveguide dimension and two thin foils of hostafan are introduced between the sample and the waveguide wall for a better microwave contacting. Simultaneously the sample position is fixed exactly by filling the waveguide on both sides of the sample with blocks of polyurethane foam. The new mounting structure makes the measurement quicker and more reliable but this improvement has to be paid for with an extended and more elaborate mathematical analysis of the experimental data3 compared to the simple situation of the partially filled waveguide with electric contacts mentioned before. Thus we are dealing here with a complicated three dimensional scattering problem where especially the imaginary part of the complex dielectric constant of the layer covers a large range and where no perturbation theory can be used. The electromagnetic field boundary value problem is solved by combining multimode network theory with the rigorous mode matching procedure. The solution can be divided into two steps. First, the eigenvalue problems of the empty and of the filled waveguide are analyzed in the transverse cross section; secondly the scattering characteristics of the discontinuity in the longitudinal direction are calculated where the symmetry of the structure can be used to simplify the calculation procedure. We present experimental and theoretical results concerning the dependence of the complex transmission coefficient on the conductivity of the semiconductor layer and the substrate and on the geometry of the arrangement, especially on the gap between the semiconductor and the top -waveguide wall. Fig. 1 shows an example for this dependence and the structure filling the waveguide where S21 = 1,521I e4'21 denotes the complex transmission coefficient and Sll the absolute value of the reflection coefficient. 
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